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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 
WASHINGTON 25, D.C. 


23 February 1956 
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Sen 
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MEMORANDUM TO THE CHAIRMAN, AD HOC SUB-COMMITTEE ON INFORMATION PROCESSING 


SUBJECT: (U) Use of Geographic Grid Coding in Machine Data Handling g 
Systems 


Ll. In the coding of information for retrieval from the Minicard 
Intelligence Data Handling System, a requirement exists for the addition 
of a system of geographic grid coding to permit the mechanical recovery 
of information required according to specific geographic location. Such 
a grid code would be used in addition to and not in lieu of the area 
portion of the CIA Intelligence Subject Code (ISC), which has already 
been adopted by most IAC agencies and which would still serve as the 
principle approach to area recovery. Through the addition of a 
geographic grid code, searches for information could be made by subject 
to geo-political area as now provided by the present ISC area code or 
to highly specific geographic location independent of political boundries. 
Through the use of grid code total subject searches could be made on 
specific geo-political areas or specific grid squares. Such a capability 
would be an invaluable aid to the retrieval of information for the 
production and use of cartographic, aerial target and photo reconnais- 
gsance intelligence. 


. &@. The application of such a grid code would be simple in operation. 
During the coding analysis operation, whenever geographic coordinates 
(Latitudes and longitudes) are found in an intelligence document these 
would be converted to geographic grid code by use of a simple slide rule 
converter. Coding analysts could be trained in its use in about 30 
minutes. The grid code thus derived would define a rectangle on the 
earth's surface in which the latitude and longitude coordinates would 
fall. A search on a given grid square would retrieve all data which had 
been specifically identified as falling within the area included in the 
grid square. 


3- It is anticipated that grid codes would be applied only to 
information to which the reporting source has assigned latitude and 
longitude coordinates. To attempt to derive geographic coordinates 
from place names at the time of coding would, it is felt, lead to 
possible false locations in some instances:due to inadequate identifica- 
tion, differences in spelling and duplication of place names. Geographic 
coordinates should be provided instead by the writer of the report. 


(a 
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7. ‘It is not the antent of this 
atanding joint agreements on use of gr 
This proposal is concerned only with the mechanica 


4nPormation for intelligence purposes. 


deated 4 
of all Air Force ‘pub 


proposal to in any way abridge 
4a codes for operational purposes. 
1 retrieval of 
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peSCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
mO INTELLIGENCE REFERENCE CODING 

The World GEOgraphic REFerence System (GEOREF) is en area reference 
device which envodies & number of unique advantages for the geographic 
clagsification of intelligence data. 

Based upon & graticule of meridians of longitude and parallels of 
latitude, with a point of origin at the South Pole and the 160th neridian, 
GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles - 
These fifteen degree quadrangles are designated by two letters. The first 
letter of the designation, "A" through "Z" (omitting ny” and "O") reflecte 
gistance (in fifteen degree increments) to the "Right" (or Bast) from the 
point of origin. Similarly the second letter designator , tat through "" 
(omitting “y") indicates distance "yp" (or North) from the origin. Thus, 
Washington, D.C. with approximate geographic coordinates of 36° N. and 
77° yw. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF 
quadrangle . 

Each of the 288 fifteen degree quandrangles thus formed and designated 
area, in turn, gubdivided into 225 one degree quadrangles - With the eouth- 
west corner each fifteen degree quadrangle constituting an origin, the 
one degree quadrangles are designated by two additional letters. The 
pirat letter, "A" through "Q" (less ny" and "O") reflects the distance 
(in one degree izevemente) to the "Right" (zast) from the point of origin. 
The second such letter, “A” through "g" (less ‘wy and "o") indicates 
distance "Up" (North) from the origin. Washington (38° N. & 77° We) may 


now be described a6 GJNJ. - 


A 
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By syatematic apeignment of four literal descriptors, the specific 
and unique identity of the (64,800) GEOREF one degree quadrangles covering 
the earth's surface ig thus established. By the addition of numerical 
characters representing the 60 minutes contained in each degree and their 
decimal fractional parts it is readily possible to continue the systematic 
resubdivision as far as desired. Thus, (Picticiously) a quadrangle 


containing only the Washington Monument might become GJNJ 52645371 (or a 


quadrangle 1/100th of one minute, 1/LO0th of a nautical mile or approximately 


60 ft. 7 in. on each side). 

However, ACIC experience in the geographic area retrieval of intel11i- 
gence data has projected the desireability ee a recovery capability down | 
to the ten minute quadrangle. In the case of Washington (GINT), by adding 
two digits, the ten minute quadrangle into which most of the District of 
Colombia and Arlington County falls, is eatablished - GJNJ 55. The first 
digit represents the distance, in ten minute increments, from the southwest 
of GJNJ in the "Right" (Kast) direction while the second number reflects 
the "Up" (North) distance. The ten minute GEOREF description of Seoul 
becomes SJGH 53. Through the uge of six descriptors, GEOREF has the 
capability of apecifically identifying any one of the 2,332,800 ten Minute 
quadrangles involved in world coverage. 

Several characteristics of GEOREF as it applies to intelligence data 
retrieval, should be noted. No ambiquity exists within the system. The 
designators established for any GEOREF quadrangle, however, large or small, 
apply to that quadrangle only. Such ig not the case with geographic 


coordinates, since direction deseriptore are required to avoid a four-way 


oe 
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a 
ambiquity if only the numerical values are eet From the GEOREF world 
a subdivision down to the smallest quadrangle, GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems. With GEOREF 
designators, the limits of the area referenced are explicit in the 4 


expreesion - WJ Limite the reference to a 15° quadrangle, GJNJ designates 
@ 1° quadrangle while GJNJ 55 delimits a 10 minute quadrangle. , With 


GEOREF's "box-within-box" concept of successive subdivision, the retrieval 


of information on areas of varying size is simplified. Use in conjunction 
with officially accepted coordinates published in NIS Gazetteers, the GEOREF 
10 #minute quadrangle recovery imparts the ability to effect "urban area" 
retrieval in most casee - without having to “sort on" the town name. 

Since GEOREF designators are determined as linear functions of the 
Latitude and longitude parameters, it has been feasible to develop¢ at 
least two relatively simple conversion devices. Both of these converters 
may be operated by unskilled personnel after only a few minutes training. 

One line of Minicard code will accomodate the eix descriptors required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- 


gence reference purposes. 


NOTE: 

Designators Quadrangle Nautical Miles Statute Miles Feet | 
Gs 15 degree 900 1036 lik : 
GINI Ldegree 60 69.096 | 
GINS 55 10 minute 6 6.9096 36, 482 | 
GIN 5253 1 minute 1 1.1516 6080.2 7 


%. 
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NOTE: (Cont'd) 


Seu 
Designators Quadrangle Nautical Miles Statute Miles Free 
608 .02 
GINT 526537 1/10 minute 1/10 - oe 
iy 802 . 
GINT 52645371 1/100 minute 1/ 100%: se ‘ 
GINT 5264353716 1/1000 minute 1/1000 ; 
4 
i 
4 
| 
/ 
: d 
‘if : 
whet f ie. 4 
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- DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(practice Problems) 


1. Given: Geographic coordinates 32°00'S - 72°00' E. 


2. To convert to GEOREF designators: 


Ge 


b. 


gs 


Set pointer arrow on dot to right of 72°. 

Read 15° and 1° designators from windows labelled "Rast 
longitude" (i.e., "8" and "N"). 

Note designators on scratch pad, leaving epace between the 
two S Ne 

Set pointer arrow on dot to right of 31°. The given 
longitude of 32°00'g, is considered as 31°60'S, in accordance 
with the note in lower right corner of the converter. 
Read 15° and 1° designators from windows Labelled "South 
Latitude (1.e., "D" and "P"). : 

Combine the values obtained in e (above) with those in ¢ 
(above) to form the aictebe tical portion of the GEOREF 


reading, “SDNP"”. 


‘ apply the 00' of East longitude directly without conversion. 


Convert the 60' of South latitude on the minute conversion 


ecale, obtaining the value "00" (GEOREF minutes). 


3. The complete GEOREF reading is SDNPOOCO. 


. week od . 
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L. Given: Geographic coordinates, 28°53 'y - 113°36'w. 


2. To convert to GEOREF designators: 


&. 


b. 


he 


Set pointer arrow on dot to right of 113°, 

Read 15° and 1° designators from "windows" labelled "west 
Longitude" (i.e., "E" and "G"). 

Note designators on scratch pad tearing space between the two: 
EB G. 

Set pointer arrow on dot to right of 28°. 

Read 15° and 1° designators from windows labelled "North 
Latitude" (i.e., "H" and "p"). 

Combine the values obtained in e (above) with those inc 
(above) to form the alphabetical portion of the GEOREF 
reading: "EHGP". 

Convert the 36° of west longitude on the minute conversion 
seale, obtained the value "2" (GEOREF minutes). 


Apply the 07’ of North latitude directly, without conversion 


3. The complete GEOREF reading is EHGP2407 


R 
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Given: Geographic coordinates 50°8y ~ 03°S4n. 


To convert to GEOREF designators: 


Be 


b. 


Set pointer arrow on dot to sine of 8°. 

Read 15° and 1° designators through windows labelled "Rast 
Longitude" (i.e., "N" and "J"). 

Note designators on scratch pad, leaving space between the 
two: N J. ; 

Set pointer arrow on dot to right 50°. 

Read 15° and 1° designators through windows labelled "North 
Latitude” (1.e., "K" and "F"). 

Combine the values obtained in e (above) with those inc 
(above) to form the alphabetical portion of the GEOREF 
reading NKJF. 

Add minute values directly (no conversions required) in proper 
Sequence, longitude first, to obtain the complete GEOREF 


expression. 


The complete GEOREF reading is NKJIF5428. 


; ey i sg 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 


TO INTELLIGENCE REFERENCE CODING 
(Practice Problems) 


1. Given: Geographic Coordinates: 77°02'y - 38°53 'y, 


2. 
2. 


(zero Milestone, Washington, D.C.) 


To convert to GEOREF designators: 


Bo 


b. 


Set hairline of rider at "77" on scale Bel. 

Adjust sliding ecalea until "38", on scale C-1 is in 
coincide with the hairline. 

Read downward under hairline on all four scales 

(B-1, C-1, B-2, C-2) for the alphabetical GEOREF 
designators "GJINJ". 

Convert the 02' in West longitude reading on scale ae Oa 
obtaining "58" as the GEOREF minute value. | 
Apply the North latitude minute value "53" directly, 
Adding the numerical minute values to the alphabetical 


designators, the complete’ GEOREF reading is GJNJ 5853. 


ule od 
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MARK IIT 
1. Given: Geographic Coordinates 72°28'R - 46°k3'N. 
2. To convert to GEOREF designators: 
a. Set hairline at "72" on scale A-1. 
b. Adjust @liding ecales until "h8" on scale C-1 ia in q 
coincidence with hairline. | 
ec. Read downward under hairline on all four scales (A-1, 
C-1, A-2 and C-2) for the alphabetical GEOREF es 
designators "SKND". 
a. Add the minute values directly, Longitude ets aiid 


determine the complete reading to be” SEND 2834". | ‘ 


santa 
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MARK III 
1. Given: Geographic Coordinates: 52°48'w. ~ 03°58. 


2. To convert to GEOREF designators: 


At. 


a. Set hairline at "52" on seale Bel. 
b. Adjust sliding scales until "3" on scale D-1 ig under 
. hairline 
¢. Read downward under hairline (B-1, D-1, B-2, and D-2) 1 
to obtain GEOREF deeignators in proper sequence. | 


| 
d. Convert 48 minutes, and 25 minutes on scale "E" to 
; | 

obtain 12-and 35 GEOREF minutes » respectively. | 


a 


e. Adding these numerical values to the’ alphabetical | 
reference, the complete GEOREF reading is determined 
to be JFHM 1235. . | 


hel od 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 


The World GEOgraphic REFerence System (GEOREF) is an area reference 


ada 


device which embodies a number of unique advantages for the geographic 
classification of intelligence data. 

Based upon a graticule of meridians of longitude and parallels of 
Latitude, with a point of origin at the South Pole and the 180th meridian, 
GEOREF divides the entire earth's surface into 289 fifteen degree quadrangles. 
These fifteen degree quadrangies are designated by two letters. The first 
letter of the designation, "A" through "Z" (omitting "T" and "o") reflects ‘ 
distance (in fifteen degree increments) to the "Right" (or East) from the 
point of origin. Similarly the second letter designator, "a" through "M" 
(omitting "I") indicates distance "Up" (or North) from the origin. Thus , 
Washington, D.C. with approximate geographic coordinates of 38° N. and 
TT? w. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF 
quadrangle. 

Fach of the 288 fifteen degree quandrangles thus formed and designated 
area, in turn, subdivided into 225 one degree quadrangles. With the south- 
west corner each fifteen degree quadrangle constituting an origin, the 
one degree quadrangles are designated by two additional lettere. The 
first letter, "A" through "9" (leas "I" and "O") reflects the distance ( 
(in one degree increments) to the "Right" (Bast) from the point of origin. 

The second such letter, "A" through "Q" (less “Tt and "o') indicates 
distance "Up" (North) from the origin. Washington (38° nN. & 77° Ww.) may 


now be deseribed as GJNJ. ga" 


- 


ae is sa 
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By systematic aseignment of four literal descriptors, the specific 
and unique identity of the (64,800) GEOREF one degree quadrangles covering 
the earth's surface is thus established. By the addition of numerical 


characters representing the 60 minutes contained in each degree and their 


awk 


decimal fractional parts it ie readily possible to continue the systematic 
resubdivision as far as desired. Thus, (ficticiously) a quadrangle 
containing only the Eashington Monument might become GIN 52645371 (or a 
quadrangle 1/100th of one minute, 1/L00th of a nautical mile or approximately 
60 ft. 7 in. on each side). . 

However, AcIc experience in the geographic area retrieval of intelli- 
gence data has projected the desireability of a recovery capability down | 
to the ten minute quadrangle. In the case of Washington (GINJ), by adding 
two digits, the ten minute quadrangle into which most of the District of 
Colombia and Arlington County falls, ia established - GJNJ 55. The first 
digit represents the distance, in ten minuta increments, from the southwest 
of GJNJ in the "Right" (East) direction while the second number reflects 
the "Up" (North) distance. The ten minute GEOREF deseription of Seoul 
becomes SJGH 53. Through the use of six descriptors, GEOREF has the | ie, 
cepanaaiey of specifically identifying any one of the 2,332,800 ten Minute 
quadrangles involved in world: coverage. 

Several characteriatics of GEOREF aa it applies to intelligence data 
retrieval, should be noted. No ambiquity exists within the syaten. The 
designators established for any GEOREF quadrangle, however, large or small, 
apply to that quadrangle only. Such ig not the case with geographic 


coordinates, since direction descriptors are required to avoid a four-way 


ee / “4 1 
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ambiquity if only the numerical values are given. From the GEOREF world 

&@ subdivision down to the smallest quadrangle, GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems. With GEOREF 
designators, the limits of the area referenced are explicit in the 
expression - wa limite the reference to a 15° quadrangle, GJNJ designates 
a 1° quadrangle while GJNJ 55 delimits a 10 minute quadrangle. With 
GEOREF's "box-within-box" concept of successive subdivision, the retrieval 
of information on areas of varying size is simplified. Use in conjunction 
with officially accepted coordinates published in NIS Gazetteers, the GEOREF 
10 tminute quadrangle recovery imparts the ability to effect "urban area" 
retrieval in most cases - without having to "sort on" the town name. 

Since GEOREF designators are determined as linear functions of the 
latitude and longitude parameters, it has been feasible to develope at 
least two relatively simple conversion devices. Both of these converters 
may be operated by unskilled personnel after only a few minutes training. 

One line of Minicard code will accomodate the six descriptors required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- 


gence reference purposes. 


NOTE: 

Designatora Quadrangle Nautical Miles Statute Miles Feet 

GJ 15 degree 300 1036.44 

GING 1 degree 60 69.096 

GINS 55 10 minute 6 6.9096 36,481 

GINJ 5253 1 minute 1 1.1516 6080.2 
3 


ee: / 
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NOTE: (Cont'd) | 
Designators Quadrangle Nautical Miles Statute Miles Feet. : 
GINT 526537 1/10 minute 1/10 | 608.02 
a Ye 
GINJ 52645371 1/100 minute 1/1008: 60.802 
' GINI 5264353716 1/1000 minute 1/1000 6.0802 & 
a 
. | 
“ 
i 
a 
q 
| 
| a 
’ 
| 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
T) INTELLIGENCE REFERENCE CODING 
(practice Problems ) 


1. Given: Geographic coordinates 32°00'S - 72°00' E. 


2. To 
Qo 


b. 


he 


convert to GEOREF designators: 
Set pointer arrow on dot to right of 72°. 
Read 15° and 1° designators from windows labelled "East 
longitude" (i.e., "5" and a ue 
Note designators on scratch pad, leaving space between the 
twwoS WN. 
Set pointer arrow on dot to right of 31°. The given 
longitude of 32°o0's, is considered as 31°60'S, in accordance 
with the note in lower right corner of the converter. 
Read 15° and 1° designators from windows labelled "South 
latitude (1.e., "D" and "P"). 
Combine the values obtained in e (above) with those inc 
(above) to form the alphabetical portion of the GEOREF 
reading, "SDNP". 
Apply the 00° of East longitude directly without conversion. 
Convert the 60' of South latitude on the minute conversion 


acale, obtaining the value "00" (GEOREF minutes). 


3. The complete GEOREF reading is SDNPOOOO. 
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MARK ITI 
1. Given: Geographic coordinates, 28°53'N - 113°36'w. 
2. To convert to GEOREF designators: 
a. Set pointer arrow on dot to right of 113°. 4 
b. Read 15° and 1° designators from "windows" Labelled “West 
Longitude" (i.e., "E" and "G"). 
e. Note designatore on scratch pad leaving space between the two: 
E G: 
d. Set pointer arrow on dot to right of 28°. 
e. Read 15° and 1° designators from windows labelled "North 
latitude" (1.e., "H" and "pP"). 
f. Combine the values obtained in e (above) with those in ¢ 
(above) to form the alphabetical portion of the GEOREF 
reading: "EHGP". 
B- Convert the 36° of West longitude on the minute conversion 
seale, obtained the value "oh" (GEOREF minutee). 
h. Apply the 07' of North latitude directly, without conversion 
3. The complete GEOREF reading is EHGP207 . 
* 
| 
C7 ae 
“ 
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MARK IT 
1. Given: Geographic coordinates 50°28'n = O3°5KE. 
2. To convert to GEOREF designators: 
a. Set pointer arrow on dot to right of 8°. 
b. Read 15° and 1° designators through windows labelled "East 
Longitude" (i.e., "N" and "J"). 
c. Note designators on seratch pad, leaving espace between the 
two: N d- _ 
ad. Set pointer arrow on dot to right 50°. 
e. Read 15° and 1° designators through windows labelled "North 
Latitude" (i.e., "K" and "Re" ). 
£. Combine the values obtained in e (above) with those in ¢ 
. (above) to form the alphabetical portion of the GEOREF 
reading NKIJF. 
g. Add minute values directly (no conversions required ) in proper 
sequence ; longitude first, to obtain the complete GEOREF 


expression. 


3. The complete GEOREF reading is NKIF5S428. 


go a 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED - 
TO INTELLIGENCE REFERENCE CODING 
(Practice Problems) 


Given: Geographic Coordinates: TT°02"w - 38°53'y, 
(Zero Milestone, Washington, D.C.) 


To convert to GEOREF designators: 

& Set hairline of rider at "T7" on seale Bel. 

b. Adjust sliding scales until "38", on seale C-1 is in 
coincide with the hairline. ~*~ 

¢. Read downward under hairline on all four scales 


(B-1, C-1, B-2, C-2) for the alphabetical GEOREF 
designators "GNI". 


'd. Convert the 02' in West longitude reading on scale "Es 


obtaining "58" as the GEOREF minute value. 


© Apply the North letitude minute value "53" directly. 


> Adding the numerical minute valueg to the alphabetical 


designators, the Complete GEOREF reading is GJNJ 5853. 


Ak of . 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


MARK IIT : 
1. Given: Geographic Coordinates 72°28'p - 48°h3'n. 
2. To convert to GEOREF designators: 


a. Set hairline at "72" on scale A-1l. 


Aah 


b. Adjust sliding scales until "48" on scale C-1 is in 
coincidence with hairline. 

ec. Read downward under hairline on all four seales (A-1, 
C-1L, A-2 and C-2) for the alphabetical GEOREF 
designators "SKND". 

d. Add the minute values directly, longitude first, and 


determine the complete reading to be'SKND 2834". 4 


a, 


~~ 
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MARK ITZ 


1. Given: geographic Coordinates: 


52°B'w. - 03°258- 


2. To convert +o GEOREF designators: 


Be 


be 


Set hairline at "52" on scale Bel. 
Adjust sliding geales until na" on gceale D-1 is under 


hairline 
Read downward under hairline (B-1, D-1, B-2, and D-2) 


to obtain GEOREF designators in proper sequence. 
Convert 48 minutes, and 25 minutes on scale "E” to 
obtain 12 and 35 GEOREF minutes , respectively. 

Adding these numerical values to the’ alphabetical 


reference, the complete GEOREF reading ie determined 


to be JFEM 1235. 
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DEPARTMENT OF THE AIR FORCE Vs 
HEADQUARTERS UNITED STATES AIR FORCE. / 
WASHINGTON 25. D.C, 


; 23 Fepruery 1956 
REOTNALB 


MEVORATRTU TO THR CHATRMAN, AD TOC SA -COMNTTTER OF} THFORMATION PROCESSING 


simrecr: (U) use of Geographic Grid Coding in Manhine Data Nandling 


mm 
Syatens 

1. In the codine of information for retrieval fron the Miniesrd 
Intellicance Dita Handling Syetom, a requirement exists for the nddition 
of a cystem of roocerenhic erid coding to permit the mechanical recovery 
of informe cian required aceording to specific reograpble Location. Such 
n grid code yould be vend in addition to and not in lieu of the erea 
portlet oF tho CIA Intellirance Subject Code (msc), whieh hac already 
bawn ctopted by mont TAQ asencies and which would still serve ac the 


rere enue Lae approach to ares recovnry. Torough the addition of a 
coorwannic ryid cafe, nenarenes for information could be made by subject 


+0 eagenoLitiesl. area na nou provided by the presont [SC arca code or 

to Piehly specific caureamhic Leeation indepandent of political boundries .- 
Payout tat uce of prid ccac hotel auodecth soorehes could be made on 
eet eonenoLitical arens or specific ercid squares. such a capability 
would be an inyalunole aid to tro retrieval of information for the 
production and ura of cartographic; nerial target and photo reconnain- 
manca ¢ 


. 


2, Pre application of euch a crid code youLd be stmole in or?ration. 
Diving the soding analytis opsration, wherever reorraphic coordinates 
(Levtitudue and lowriteded) ave found in an intel Licence doevront thee 
vould be converted to nnorraphic grid code oy use of a eimle elide rule 
eonvactar. Cadint analysts could be trained in its use tn about 39 


minutes. Fra eyid code thug derived vould define a reetangl? on the 
Om 
4. 


eaethig evxefcace in yaieh the Latitude ane Lonmitde coordinate: would 
~sch on a wiven erid squore would retrieve all deta which had 
eliv Tdentified as falling within the area fneludcd in the 


3. 4b is anticicated that grid codes would be anplied only to 
information +o vhich the reporting source bag anaigned Latitude and 


I 


Lon wge coordivstes. TO athennt to deriva peorreapnic coordinates 
from place names at the time of coding would, it is feit, lead to 
possible falre Locations in some inwoanece due to inaleqrets identitica- 


tion, differences in enslling and éuplication of place nares. qerocraphic 
cocrdinates should be provided inetead by the writer of the report. 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


ack 


ard 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


iiwmo for Md-oe Sup-ftoma, 7ub i: (11) lice of Geosrevhtic Grid Coding in 
biichines Dota Bardling Syatens (cont) 


ho. ha Ady Foree has made o proliminsry etudy of exictine grid 
eodire avatbend and har determined that the Geo-Ref grid svoten 
deseribed in the attrehed papers would lend itself to cormunity wide 
recinrocal coding. 

5. Preliminery coordination concerning its possible adoption has 
heen mnde betwaen AFOTN, ACIC, AMS and the Naval Hydrographic office. 
No diesent was indicated at that time. Tt ehould be noted that 
apnoroximnitely 75% of all Air Force published chert coverage now bears 
GeoRef grids. : 


6. <A briefing on details of the GeoRef System will be erranged at 
the Comatttee'a convenience. 


7. It is not the intent of thts proposal to in any way abridge 
atanding joint arreamentsa on use of grid codes for operational purposes. 
Thia proposal. in concerned only with the mechanical retrieval of 
information for intelligence purposes. 


8. Tn view of the foregoing, it is recommended that: 


a. Tre Ad Hoc Sub-Committee on informition processing under- 
take a study of the variovs existing erid coding system and select for 
common adoption and use, one which lends itself to mechine data 
handling pvrposes. : 


b. Unlers a batter system is found, through AHIP study, it 
is recommended that the Geo-Ref system be adopted by the IntelLicence 
Community for the purposes enumerated above. 


vA 
Le BM aue tee ee ; 7 r Pay AS 
2 Inels HOWARD D. KENZIE’ |” 


Colonel, USAF 


1. Dese of GEOREF Grid 
Air Force Member 


Sya ag Applied to 

Intel]. Ref Coding 
2. Same as Incl l 

(Practice Problems) 


CONFIDENTIAL 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


cr 


Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9 


DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 

The World GEOgraphic REFerence Syetem (GEOREF) is an area reference 
device which embodies a number of unique advantages for the geographic 
classification of intelligence data. 

Based upon a graticule of meridians of longitude and parallels of 
latitude, with a point of origin at the South Pole and the 180th meridian, 
GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles. 
These fifteen degree quadrangles are designated by two letters. The first 
letter of the deeiena tions "A" through "Z" (omitting "I" and "0") reflecte 
distance (in fifteen degree increments) to the "Right" (or East) from the 
point of origin. Similarly the second letter designator, "A" through "Mm" 
{omitting "I") indicates distance "Up" (or North) from the origin. Thus, 
Washington, D.C. with approximate geographic coordinates of 38° N. and 
77° w. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF 
quadrangle. 

Bach of the 288 fifteen degree quandrangles thus formed and designated 
area, in turn, subdivided into 225 one degree quadrangles. With the south- 
west corner each fifteen degree quadrangle constituting an origin, the 
one degree quadrangles are designated by two additional letters. ‘The 
firat letter, "A" through "Q" (less "I and "0") reflects the distance 
(in one degree increments) to the "Right" (East) from the point of origin. 
The second such letter, "A" through "Q" (less "TL" and "O") indicates 
distance "Up" (North) from the origin. Washington (38° y. & 77° W.) may 


now-be described as GJNJ. | a 


nk, f 
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By systematic apeignment of four Literal descriptors , the specific 
and unique identity of the (64 ,800) GEOREF one degree quadrangles cover ing 
the earth's surface his thus established. BY the addition of numerical 
characters representing the 60 minutes contained in each degree and their 
decimal fractional parts it is readily possible to continue the systematic 
resubddivision ag far a8 desired. Thus, (gicticiously) a quadrangle 


containing only the Eashington Monument might become GINT 52645371 (or 4 


quadrangle 1/1o00th of one minute, 1/100th of 4 nautical mile or approximately 


60 ft. 7 in. on each Bide). 

However, ACIC experience in the geographic area retrieval of intelli- 
gence data has projected the desireability of a recovery capability down | 
to the ten minute quadrangle. In the case of Washington (GINI), bY adding 
two digits, the ten minute quadrangle into which most of the District of 
Colombia and Arlington County falls, is established - GINT 55- The firet 
digit represents the distance, in ten minuta increments, from the southwest 
of GINS in the "Right" (gast) direction while the second number reflects 
the "Up" (North) distance - The ten minute GEOREF deseription of Seoul 
pecomes SJGH 53- through the use of six descriptors, GEOREF has the 
capability of epecifically identifying any one of the 2,332 ,800 ten Minute 
quadrangles involved in world coverage + 

Several characteristics of GEOREF as it applies to intelligence data 
retrieval, ghould be noted. No ambiquity exists within the system. The 
designators established for any GEOREF quadrangle, however, large oF small, 
apply to that quadrangle only. such 4g not the case with geographic 


coordinates; since direction descriptors are required to avoid a four-way 
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ambiquity if only the numerical values are given. From the GEOREF world 
a subdivision down to the smallest quadrangle, GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems. With GEOREF 


designators, the limite of the area referenced are explicit in the 


aac. 


expreeasion - WJ limite the reference to a 15° quadrangle, GJINJ designates 
a 1° quadrangle while GJNJ 55 deLimite a 10 minute quadrangle. With 
GEOREF's "box-within-box” concept of successive subdivision, the retrieval 
of information on ereas of varying size is eimplified. Use in conjunction 
with officially accepted coordinates published in NIS Gazetteers, the GEOREF 
10 fininute quadrangle recovery imparts the ability to effect “urban area" 
retrieval in most cases - without having to "sort on" the town name. 
Since GEOREF designators are determined as linear functions of the 
Latitude and longitude parameters, it has been feasible to develope at 
least two relatively simple conversion devices. Both of these converters 
may be operated by unekilled personnel after only a few minutes training. . 
One line of Minicard code will accomodate the six deecriptore required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- 


gence reference purposes. 


NOTE: 

Designators Quadrangle Nautical Miles Statute Miles Feet 

GJ 15 degree 900 1036 4 | 
GINT 1 degree 60 69.096 | 
GINS 55 10 minute é 6.9096 36,481 : 
GINT 5253 _-1 minute 1 1.1516 6080 .2 


ae 
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NOTE: (Cont'd) | 
Feet: 
Designators Quadrangle Nautical Miles Statute Miles 
608 .02 
GINJ 526537 1/10 minute 1/10 : ee 
GINT 52645371 1/100 minute 1/100: ee 
GINS 5264353716 1/1000 minute 1/1000 ¢ 
4 
. 
( 
4 t 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(Practice Problems) 


1. Given: Geographic coordinates 32°00'S - 72°00' E. 


2. To 
Qe 


be 


convert to GEOREF designators: 

Set pointer arrow on dot to right of 72°. 

Read 15° and 1° designators from windows labelled “Bast 
‘longitude (i.e., "S" and "N"). 

Note designators on scratch pad, leaving space between the 
twoS Ne 

Set pointer arrow on dot to right of 31°. The given 
Longitude of 32°90's, is considered as 31°60'S, in accordance 
with the note in lower right corner of the converter. 

Read 15° and 1° designators from windows lebelled "South 
Latitude (1.e., "D" and "P"). 

Combine the daiee obtained in e (above) with those in c 
(above) to form the alphabetical portion of the GEOREF 
reading, "SDNP". 

Apply the 00° of East longitude directly without conversion. 
Convert the 60' of South Latitude on the minute conversion 


ecale, obtaining the value "00" (GEOREF minutes). 


3. The complete GEOREF reading is SDNPOOOO. 


— 


™~ 
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1. Given: Geographic coordinates, 28°53 'N - 113°36'w. 


2. To convert to GEOREF designators: 


Ge 


b. 


h. 


Set pointer arrow on dot to right of 113°. 

Read 15° and 1° designators from "windows" labelled "Weat 
Longitude" (i.e., "E" and oye 

Note designators on scratch pad leaving space between the two: 
B G. 

Set pointer arrow on dot to right of 28°. 

Read 15° and 1° designators from windows labelled "North 
latitude" (1.e., "H" and "P"). 

Combine the values obtained in e (above) with those in ¢ 
(above ) to form the alphabetical portion of the GEOREF 
reading: “EHGP". 

Convert the 36' of west longitude on the minute conversion 
geale, obtained the value "2h" (GEOREF minutes). 


Apply the 07’ of North latitude directly, without conversion 


3. The complete GEOREF reading is EHGP240T 


eye 
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MARK IT 
1. Given: Geographic coordinates 50°28 'y - 03°Skz, 


2. To convert to GEOREF designators: 


| ¢ 
a. Set pointer arrow on dot to right of 8°, 7 
b. Read 15° and 1° designatora through windows labelled "est 
Longitude" (i.e., "N" ana Ba) 
¢. Note designators on scratch pad, leaving Bpace between the 
two: N J. 
d. Set pointer arrow on dot to right 50°. : 
e. Read 15° and 1° designators through windows labelled "North ‘ 
Latitude" (1.e., "K" ang men), . 
f. Combine the values obtained in e@ (above) with those in ¢ - 
(above) to form the alphabetical portion of the GEOREF : 
. reading NKJF. 4 
&- Add minute values directly (no conversions required) in proper . 
Sequence, longitude first, to obtain the complete GEOREF 
expression. . 
3. The complete GEOREF reading is NKIF5428, 
( 


7 
~~ 


ttt od 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(Practice Problems) 


1. Given: Geographic Coordinates: 77°02'w - 38°53'N. 
(zero Milestone, Waghington, D.C.) 


At. 


2. To convert to GEOREF designators: 

a. Set hairline of rider at "77" on gecale B-l. 

b. Adjust sliding ecalee until "38", on scale C-1 is in 
coincide with the hairline. 

ce Read downward under hairline on all four scalea 
(B-1, C-1, B-2, C-2) for the alphabetical GEOREF 4 
designators "Gana". 

d. Convert the 02' in West longitude reading on scale "E", 
obtaining "58" as the GEOREF minute value. 

e. Apply the North latitude minute value "53" directly. 7 y 

' £. Adding the numerical minute values to the alphabetical | ‘ 


designators, the complete GEOREF reading is GJNJ 5853. 


~~ 


Se eee 
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1. Given: Geographic Coordinates 72°28 'p . LBs, 


2. To convert to GEOREF designators: 


ack 


a. Set hairline at "72" on scale A-1. 
b. Adjust @liding scales until "48" on seale C-1 igs in 
coincidence with hairline. 
¢. Read downward under hairline on all four scales (A-1, 
C-1, A-2 and C-2) for the alphabetical GEOREF 
designators "SKND". 
a. Add the minute values directly, longitude first, and 


determine the complete reading to be"SKND 2834". 


PRLO...68 | 


> 
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MARK III 
1. Given: Geographic Coordinates: 52°81, - 03°258. 
2, To convert to GEOREF designators: 


a. Set hairline at "Sa" on scale B-1- 


b. Adjust sliding scales until "3" on scale D-1 is under 


hairline 


c. Read dowmward under hairline (B-1, Del, B-2, and D-2) 


to obtain GEOREF designators in proper sequence. 
a. Convert 48 minutes, and 25 minutes on scale EN 


Seas ‘ obtain 12 and 35 GEOREF minutes, respectively. 


to 


e. Adding these numerical values to the alphabetical 


‘reference, the complete GROREF reading is determined 


to be JFHM 1235. 
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